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1. 

CENTRFUGAL FAN 

RELATED APPLICATIONS 

This application claims priority to Taiwan Application 
Serial Number 099143623, filed Dec. 14, 2010, which is 
herein incorporated by reference. 

BACKGROUND 

1. Field of Invention 
The present invention relates to a fan. More particularly, 

the present invention relates to a centrifugal fan. 
2. Description of Related Art 
The centrifugal fans are different from the axial fans in that 

the centrifugal fans' air inlet and outlet are not both located 
along an axial direction of its impeller. The centrifugal fans 
intakes air along an axial direction of the impeller and outputs 
air along a radial direction of the impeller. 
Due to the centrifugal fan's characteristics, part of airflows 

within the fan housing leak through the air inlets. In particu 
lar, airflows within the pressure-enhanced section are 
equipped with higher pressures and tend to be leaked through 
the gaps between the impeller and an upper or lowerhousing, 
thereby resulting in a lower output air pressure and centrifu 
gal fan's poor performance. 

For foregoing there is a need for preventing the centrifugal 
fans air-leaking through air-inlets. 

SUMMARY 

According to one aspect of the present invention, a cen 
trifugal fan includes a housing and an impeller. The housing 
includes a first surface and a flow channel wall. The first 
Surface has a Surrounding section and an air inlet section. The 
Surrounding section encircles the air inlet section. The flow 
channel wall defines a flow chamber and an air outlet, and at 
least a sidewall of the flow channel wall has a tongue portion 
close to the air outlet. The impeller is rotatably connected 
within the flow chamber. The surrounding section plus the air 
inlet section is an area on the first Surface, on which the 
impeller is projected, and the Surrounding section has a con 
VeX Structure. 

According to an embodiment disclosed herein, the convex 
structure is disposed within a pressure-enhanced section of 
the centrifugal fan. 

According to another embodiment disclosed herein, the 
convex structure to includes a plurality of convex members. 

According to another embodiment disclosed herein, the 
convex members include circular, rectangular or wedged 
shaped convex members. 

According to another embodiment disclosed herein, the 
convex structure includes a plurality of arc-shaped convex 
ribs extending radially from an outmost edge of the air inlet 
section. 

According to another embodiment disclosed herein, the 
convex structure includes a plurality of arc-shaped convex 
ribs that are in parallel with an outmost edge of the air inlet 
section. 

According to another embodiment disclosed herein, the 
convex structure includes a convex bulk member that has an 
inclined surface facing the flow channel wall. 

According to another aspect of the present invention, a 
centrifugal fan includes a housing and an impeller. The hous 
ing includes a first surface and a flow channel wall. The first 
Surface has a Surrounding section and an air inlet section. The 
Surrounding section encircles the air inlet section. The flow 
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2 
channel wall defines a flow chamber and an air outlet, and at 
least a sidewall of the flow channel wall has a tongue portion 
close to the air outlet. The impeller is rotatably connected 
within the flow chamber. The surrounding section plus the air 
inlet section is an area on the first Surface, on which the 
impeller is projected, the Surrounding section has a plurality 
of Sub-sections, at least two of which are equipped with 
different average roughness. 

According to an embodiment disclosed herein, the Sur 
rounding section is equally divided into eight Sub-sections 
using an rotation axis of the impeller as a center, the at least 
two Sub-sections has respective average roughness different 
from each other by more than 1.6 um. 

According to another aspect of the present invention, a 
centrifugal fan includes a housing and an impeller. The hous 
ing includes a first surface and a flow channel wall. The first 
Surface has a Surrounding section and an air inlet section. The 
Surrounding section encircles the air inlet section. The flow 
channel wall defines a flow chamber and an air outlet, and at 
least a sidewall of the flow channel wall has a tongue portion 
close to the air outlet. The impeller is rotatably connected 
within the flow chamber. The surrounding section plus the air 
inlet section is an area on the first Surface, on which the 
impeller is projected, the Surrounding section has a pressure 
increased structure to reduce air-leaking through the air inlet 
section. 

According to an embodiment disclosed herein, an angle 
region of the pressure-enhanced section is 2/3 of the angle 
region between the tongue portion and a terminal end of the 
flow channel wall. 

Thus, the centrifugal fan is equipped with the special 
design on the surrounding section around the air inlet section 
(within the housing) Such that when the impeller rotates, at 
least two surface designs or Surface roughness generate dif 
ferent airflow resistances. With this regard, airflows within 
the pressure-enhanced section of the centrifugal fan are less 
likely to leak through the air inlets, thereby reducing an air 
flowing friction of the air outlet and improving the centrifugal 
fans performance, e.g. output air pressure and Volume. 

It is to be understood that both the foregoing general 
description and the following detailed description are by 
examples, and are intended to provide further explanation of 
the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this specification. The drawings 
illustrate embodiments of the invention and, together with the 
description, serve to explain the principles of the invention. In 
the drawings, 

FIG. 1 illustrates an exploded view of a centrifugal fan 
according to one preferred embodiment of this invention; 

FIG. 2 illustrates a top view of a lower housing of the 
centrifugal fan according to one preferred embodiment of this 
invention; 

FIG. 3A and FIG. 3B respectively illustrate a top view of a 
lower housing of the centrifugal fan according to one pre 
ferred embodiment of this invention; 

FIG. 4 illustrates a centrifugal fan and its convex structure 
according to one preferred embodiment of this invention; 

FIG. 5 illustrates a centrifugal fan and its convex structure 
according to another preferred embodiment of this invention; 

FIG. 6 illustrates a centrifugal fan and its convex structure 
according to still another preferred embodiment of this inven 
tion; 
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FIG. 7 illustrates a centrifugal fan and its convex structure 
according to still another preferred embodiment of this inven 
tion; 

FIG. 8A illustrates a centrifugal fan and its convex struc 
ture according to still another preferred embodiment of this 
invention; and 

FIG. 8B illustrates a cross-sectional view taken along A-A 
in FIG. 8A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference will now be made in detail to the present pre 
ferred embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers are used in the drawings 
and the description to refer to the same or like parts. 
The present invention provides a centrifugal fan, which has 

a special design on a Surrounding section around the air inlet 
section, to reduce the possibility of air-leaking through the air 
inlets and an airflowing friction of the air outlet and enhance 
the centrifugal fans performance, e.g. output air pressure and 
Volume. 

Referring to FIG. 1, it illustrates an exploded view of a 
centrifugal fan according to one preferred embodiment of this 
invention. The centrifugal fan 100 includes a housing 110 and 
an impeller 150. The housing 110 consists of an upper hous 
ing 112 and a lowerhousing 114. In this embodiment, the first 
surface is a bottom surface 118 of the lower housing 114. In 
other embodiment, the first surface can be a surface of the 
upper housing 112, which is equipped with an air inlet section 
128. The lower housing 114 has a bottom surface 118 and a 
flow channel wall 116. The bottom surface 118 has a sur 
rounding section 130 and an air inlet section 120. The sur 
rounding section 130 encircles the airinlet section 120. In this 
embodiment, the air inlet section 120 has a central board 122 
and multiple ribs 124, which collectively define air inlets 126 
among the ribs 124 and the central board 122. The ribs 124 
and central board 122 can enhance the lower housing 114’s 
strength. 
The flow channel wall 116 defines a flow chamber 222 and 

an air outlet 220. At least a sidewall of the flow channel wall 
has a tongue portion 140 (a convex member on the flow 
channel wall) close to the air outlet 220. The impeller 150 is 
rotatably connected with the central board 122 and driven by 
a motor 154 to rotate within the flow chamber 222, thereby 
generating airflows. The Surrounding section 130 plus the air 
inlet section 120 is an area on the first surface, on which the 
impeller 150 is projected. That is, the surrounding section 130 
is the section, which the projected area (on the bottom Sur 
face) of the impeller 150 deducts the air inlet section 120. The 
Surrounding section 130 has a special Surface design, e.g. a 
convex structure 152 in this embodiment. 

This special Surface design is equipped with an average 
roughness different from that of the other sections on the 
Surrounding section 130. In particular, the Surrounding sec 
tion 130 has a plurality of sub-sections, of which at least two 
Sub-sections are equipped with different average roughness 
(Ra). Referring to FIG. 2, it illustrates a top view of a lower 
housing of the centrifugal fan according to one preferred 
embodiment of this invention. The surrounding section 130 is 
equally divided into eight Sub-sections (A-H) using a rotation 
axis (I) of the impeller as a center, the at least two Sub-sections 
has respective average roughness different from each other by 
more than 1.6 Lum. With this regard, when the impeller rotates 
360 degrees, two different surfaces (equipped with two dif 
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4 
ferent average roughness) generate two different flow resis 
tances so as to enhance the centrifugal fans performance. 

In this embodiment, an air flowing channel (i.e. an air 
flowing route within the flow chamber) of the centrifugal fan 
can be divided into a pressure-enhanced section and an air 
output section. When the special structure, i.e. the convex 
structure, is designed on the pressure-enhanced section, it can 
reduce the possibility of air-leaking through the air inlets. 

Referring to FIGS. 3A and 3B, they respectively illustrate 
a top view of a lowerhousing of the centrifugal fan according 
to one preferred embodiment of this invention. An angle 
region (A) starts from the tongue portion 140 and ends at a 
terminal end 210 of the flow channel wall 116. An angle 
region (B) is /3 of the angle region (A) and an angle region (C) 
is /3 of the angle region (A). The angle region (B) and angle 
region (C) are adjacent to each other. Thus, the angle region 
(B+C) is % of the angle region (A). The angle region (B) is 
referred as a “first pressure-enhanced section' while the angle 
region (C) is referred as a 'second pressure-enhanced sec 
tion'. An angle region (D) is referred as an “air output sec 
tion. 
When the special structure, i.e. the convex structure, is 

designed on the pressure-enhanced section, it can increase the 
flow resistance of the air inlets so as to reduce the possibility 
of air-leaking through the air inlets. The special structure is 
preferably located within the second pressure-enhanced sec 
tion. 

In above-discussed embodiments, the special structure, i.e. 
the convex structure, is designed on the Surrounding section 
of the pressure-enhanced section to reduce the possibility of 
air-leaking through the air inlets. In above-discussed embodi 
ments, although the special structure is located on the bottom 
Surface of the lower housing, it can also be designed on a 
Surrounding section of the pressure-enhanced section on the 
upper housing. Besides, the special structure can be designed 
on the Surrounding section of both the upper and lowerhous 
ing according to the demands and budgets. 

Referring to FIG. 4, it illustrates a centrifugal fan and its 
convex structure according to one preferred embodiment of 
this invention. The convex structure 152 can be a plurality of 
convex members, e.g. convex members with a heightless than 
0.3 cm, or convex members with a height less than 1 cm. 
Referring to FIG. 4(A), the convex members can be circular 
members, which are uniformly or irregularly located on the 
Surrounding section of the pressure-enhanced section. Refer 
ring to FIG. 4(B), the convex members can be rectangular 
members, which are uniformly or irregularly located on the 
Surrounding section of the pressure-enhanced section. Refer 
ring to FIG.4(C), the convex members can be wedged-shaped 
members, which are uniformly or irregularly located on the 
Surrounding section of the pressure-enhanced section. 

Referring to FIG. 5, it illustrates a centrifugal fan and its 
convex structure according to another preferred embodiment 
of this invention. The convex structure 160 is a convex bulk 
member, which has a first inclined surface 162 and a second 
inclined surface 164at two opposite sides thereofandalong a 
rotation direction of the impeller. With this regard, when the 
impeller rotates, a gap between the impeller and the bottom 
surface 118 varies to adjust the flow resistance, thereby reduc 
ing the possibility of air-leaking through the air inlets. 

Referring to FIG. 6, it illustrates a centrifugal fan and its 
convex structure according to still another preferred embodi 
ment of this invention. The convex structure 170 has a plu 
rality of arc-shaped convex ribs that are in parallel with an 
outmost edge of the air inlet section 120 to adjust the flow 
resistance, thereby reducing the possibility of air-leaking 
through the air inlets. 
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Referring to FIG. 7, it illustrates a centrifugal fan and its 
convex structure according to still another preferred embodi 
ment of this invention. The convex structure 180 has a plu 
rality of arc-shaped convex ribs extending radially from an 
outmost edge of the air inlet section 120 to guide the airflows 
towards the flow channel wall 116, thereby reducing the pos 
sibility of air-leaking through the air inlets. 

Referring to FIG. 8A, it illustrates a centrifugal fan and its 
convex structure according to still another preferred embodi 
ment of this invention. FIG. 8B illustrates a cross-sectional 
view taken along A-A in FIG. 8A, wherein FIG. 8B further 
illustrates an impeller to easily describe this embodiment. 

In this embodiment, the convex structure 190 is a convex 
bulk member, which has an inclined surface 192 facing the 
flow channel wall 116. When the impeller 310 rotates, air 
flows are likely trapped within the pressure-enhanced space 
194 among the inclined surface 192, the blade 310 and the 
flow channel wall 116, thereby reducing the possibility of 
air-leaking through the air inlets. 

In addition, the convex structure as discussed can be manu 
factured along with the housing, or adhered, attached to the 
housing after the housing has been manufactured. 

According to the discussed embodiments, the centrifugal 
fan is equipped with the special design on the surrounding 
Section around the air inlet section (within the housing) such 
that when the impeller rotates, at least two surface designs or 
surface roughness generate different airflow resistances. With 
this regard, airflows within the pressure-enhanced section of 
the centrifugal fan are less likely to leakthrough the air inlets, 
thereby reducing an air flowing friction of the air outlet and 
improving the centrifugal fans performance, e.g. output air 
pressure and Volume. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made to the structure of 
the present invention without departing from the scope or 
spirit of the invention. In view of the foregoing, it is intended 
that the present invention cover modifications and variations 
of this invention provided they fall within the scope of the 
following claims and their equivalents. 
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What is claimed is: 
1. A centrifugal fan comprising: 
a housing comprising: 

a first surface having a surrounding section and an air 
inlet section, the surrounding section encircling the 
air inlet section; and 

a flow channel wall defining a flow chamber and an air 
outlet, and at least a sidewall of the flow channel wall 
having a tongue portion close to the air outlet; and 

an impeller being rotatably connected within the flow 
chamber; 

wherein the surrounding section plus the air inlet section is 
an area on the first surface, on which the impeller is 
projected, the surrounding section comprises a plurality 
of convex structures, and the convex structures com 
prises rectangular convex members, the surrounding 
section has a plurality of sub-sections, at least two of 
which are equipped with different average roughness 
and have respective average roughness different from 
each other by more than 1.6 um. 

2. A centrifugal fan comprising: 
a housing comprising: 

a first surface having a surrounding section and an air 
inlet section, the surrounding section encircling the 
air inlet section; and 

a flow channel wall defining a flow chamber and an air 
outlet, and at least a sidewall of the flow channel wall 
having a tongue portion close to the air outlet; and 

an impeller being rotatably connected within the flow 
chamber; 

wherein the surrounding section plus the air inlet section is 
an area on the first surface, on which the impeller is 
projected, the surrounding section comprises a plurality 
of convex structures, and the convex structures com 
prises rectangular convex members. 

3. The centrifugal fan of claim 2, wherein the convex struc 
tures are disposed within a pressure-enhanced section of the 
centrifugal fan. 


